




PREFACE 

One of t he  most cha l l eng ing  areas of computer scfencc i s  a r t i I i c i a !  

i n t e l l i g e n c e  and one of t h e  most important approaches t o  in:;1rovicg t::c 

technology of a r t i f i c i a l  i n t e l l i g e n c e  i s  t o  s tudy  real  intcl1S;;encc i n  b.0- 

l o g i c a l  systems. An e s s e n t i a l  i ng red ien t  of i n t e l l j g e x e ,  reGl G+ nrti- 

f i c i a l ,  is the  process ing  of sensory  information.  I n  b i o l c g i c a ?  s y s t e m ,  

sensory  infomiat ion process ing  is  niost h ighly  develope? and complex 17 tFc 

mammal. F h i l e  one would l i k e  t o  s tudy  i n  a q u a n t i t a t i v e  fashfon the  pmb-  
^ .  

lems of i n t e l l i g e n c e  a t  a l l  l e v e l s  of t he  nervous system, a r c a l j s t i c  

assessment of t h e  c u r r e n t  state of neurophysfo logica l  s c i ence  l i m i t s  u s  t o  

t h e  more bas i c  l e v e l s  of t h e  sensory pathways whether they be auditi-on, 

touch, v i s i o n  o r  o t h e r .  

p a r a l l e l  and s e r i a l  p rocess ing  of information can be of enormous va lue  t o  

Even a t  these l e v e l s  an understanding of the  

computer sc ience .  

The a u d i t o r y  system i s  a p a r t i c u l a r l y  

because a c o u s t i c  s t i m u l i  are comparat ively 

Ignor ing  the  problems of b i n a u r a l  hea r ing ,  

u s e f u l  sensory system t o  s t u d y  

easy  t o  quan t i fy  and coztrol. .  

a s t imulus  c o n s i s t s  of only a 

s i n g l e  v a r i a b l e ,  sound p res su re  level, vary ing  wi th  t i m e .  Consequently t h e  

s t f m u l i  and responses  lend themselves q u i t e  n a t u r a l l y  t o  analysi? by e x i s t -  

i ng  methods developed i n  communicatlon and information theory.  Ir'ltimate 

accura t e  s imula t ion  of t he  a u d i t o r y  infomia t ion  channel  wi th  all. i t  impl ies  

i s  a d i s t i n c t  p o s s i b i l i t y  i n  the  n o t  d i s t a n t  f u t u r e .  There i s ,  howevc-r, a 

s i g n i f i c a n t  o b s t a c l e  t o  progress  i n  t h e  understanding of b i o l o g i c a l  sensory 

systems and t h a t  i s  t h e  d i f f i c u l t y  of i n t e r p r e t i n g  t h e  responses  of t h e  

neu ra l  systems t o  t h e  s t i m u l i .  The o b s t a c l e  ex is t s  whether one i s  concerned 

wi th  t h e  responses  of l a r g e  popula t ions  of cel ls ,  as t h i s  s tudy  is, o r  

those  of i nd iv idua l  cel ls  observed s imultaneously.  k!ith r e s p e c t  t o  the  




















































































































































































































































































































































































































































